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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an oxygen gas absorbing 
performance improving effect by virtue of carbon coating while restraining 
harmful influence of the carbon coating. 

SOLUTION: A carbon aqueous solution in which 1 .00 pts.wt. of 
polytetrafluoroethylene(PTFE) as a binder and 3.00 pts.wt. of acetylene 
black as carbon powder are dissolved is applied to the surface of an 
outermost peripheral part 1 1 to become the outermost periphery when a 
base negative electrode 10 and a positive electrode is spirally wound with a 
separator in between. If carbon in an amount of 0.005-0.6 mg/cm2 is stuck 
on both surfaces of the outermost peripheral part 1 1 by the coating of the 
carbon aqueous solution, an oxygen gas absorbing performance improving 
effect can be provided while restraining harmful influence of the carbon 
coating. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the cadmium negative electrode for alkaline batteries equipped with a spiral electrode object formed by 
****(j ng ) spirally a negative electrode and a positive electrode which make a cadmium active material a subject through a 
separator. A portion located in said outermost periphery of said cadmium negative electrode while arranging said cadmium 
negative electrode so that it may be located in the outermost periphery of said spiral electrode object ****(ed) spirally is a 
cadmium negative electrode for alkaline batteries characterized by applying carbon. 

[Claim 2] Said carbon is a cadmium negative electrode for alkaline batteries according to claim 1 characterized by choosing 
from acetylene black or KETCH I EN black. 

[Claim 3] Carbon with which a portion located in said outermost periphery of said cadmium negative electrode was plastered 
is a cadmium negative electrode for alkaline batteries according to claim 1 or 2 characterized by considering as 0.005-0.6mg 
of unit area (cm2) hits. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the cadmium negative electrode used for a nickel 

cadmium battery. 

[0002] 

[Description of the Prior Art] There is a non-sintering negative electrode with which kneaded conventionally the sintering 
type negative electrode which filled up the cadmium negative electrode used for a nickel cadmium battery with the 
negative-electrode active material which becomes the porous sintered carrier which sintered and formed nickel powder from 
cadmium oxide or cadmium hydroxide, the negative-electrode active material which consists of cadmium oxide or cadmium 
hydroxide, the synthetic fiber, the thickening agent, etc., and conductive axes (substrate), such as a punching metal, were 
plastered as the shape of a paste. 

[0003] In recent years, the demand of high-capacity-izing of an alkaline battery, a high current charge-and-discharge property, 
reinforcement, etc. increased, and various amelioration was performed in order to meet these demands. For example, about 
high capacity-ization, the purpose came to be attained making the pack density of an active material increase, or by 
thin-shape-izing the separator which separates positive and a negative electrode. 

[0004] However, when high density is filled up with an active material for high-capacity-izing, the space (rest of space) for 
holding the electrolytic solution within an electrode will be occupied by the active material, and the amount of electrolytic 
solutions which should be held within an electrode will decrease. For this reason, the amount of active materials in contact 
with the electrolytic solution decreases, it becomes difficult to advance smoothly the charge-and-discharge reaction in a 
negative electrode, and the metal cadmium which cannot discharge comes to be accumulated with advance of a 
charge-and-discharge cycle. 

[0005] Consequently, since oxygen gas absorptivity ability falls or the problem of an active material utilization factor falling 
and a charge-and-discharge property getting worse is produced, it is very difficult to satisfy the demand of both 
high-capacity-izing and a high current charge-and-discharge property. 

[0006] Then, plastering all the surfaces of a cadmium negative electrode with carbon, and preparing the conductive layer by 
carbon in them as a method of raising the oxygen gas absorptivity ability of a cadmium negative electrode, was proposed in 
JP,2-50585,B. If it is in the method proposed in this JP,2-50585,B, in order that the conductivity of the cadmium 
negative-electrode surface may improve, it becomes possible to promote an electric gas absorption reaction, the rise of the gas 
pressure inside a cell can be prevented, and the life of a cell can be lengthened. 
[0007] 

[Problem(s) to be Solved by the Invention] However, if it is in the method proposed in JP,2-50585,B mentioned above and ** 
and discharge are performed at high rate (high rate) in order to plaster all the surfaces of a cadmium negative electrode with 
carbon, a carbon coat will check the chemical reaction in the cadmium negative-electrode surface, and will produce an 
overvoltage. For this reason, a possibility that charge voltage may rise or discharge voltage may fall arises. 
[0008] Moreover, when carbon was applied so much, it reacted with the oxygen which carbon generated at the time of charge, 
and became a carbonic acid root, and it melted into the alkali electrolytic solution, the fall of the concentration of the 
electrolytic solution was invited, and the problem that cell capacity fell after all was also produced. On the contrary, if all the 
surfaces of a cadmium negative electrode are plastered with the carbon of a minute amount in order to avoid such evil, since 
the carbon concentration in the cadmium negative-electrode surface will become low, the problem that the conductive 
improvement effect fades and the absorption reaction of oxygen gas is not promoted is produced. 
[0009] 

[The means for solving a technical problem, and its operation and effect] Then, it sets it as the purpose that the improvement i 
effect in oxygen gas absorptivity ability by carbon application is acquired, controlling [ are made in order that this invention 
- may solve the above-mentioned technical problem, and ] the evil of carbon application. For this reason, as for the portion- 
located in the outermost periphery of a cadmium negative electrode, carbon is made to apply, while arranging the cadmium 
negative electrode for alkaline batteries of this invention so that it may be located in the outermost periphery of the spiral 
electrode object around which the cadmium negative electrode was wound spirally. 

[0010] When a cadmium negative electrode is arranged to the outermost periphery of the spiral electrode object ****(ed) 
spirally, as for the cadmium negative electrode of this outermost periphery, only one side will counter with a positive 
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electrode. For this reason, in order that the amount of active materials (reacting weight) to which the cadmium negative 
electrode of this outermost periphery and the positive electrode which counters react at the time of charge may decrease to a 
one half degree as compared with the cadmium negative electrode of the inner circumference section, the amount of metal 
cadmium generated by the charge reaction also decreases. Then, he is trying to plaster with carbon only the cadmium negative 
electrode arranged at the outermost periphery of a spiral electrode object in this invention. 

[001 1] Thus, if only the portion arranged at the outermost periphery of a cadmium negative electrode is plastered with carbon, 
the conductivity of this portion will improve, a charge reaction will be promoted, and the amount of generation of metal 
cadmium will increase. For this reason, contact to the metal cadmium of this portion and oxygen gas becomes easy, and the 
absorptivity ability of oxygen gas improves. That is, since the whole cadmium negative electrode is not plastered with carbon, 
but only the portion located in the outermost periphery at the time of being rolled round spirally is plastered and there is no 
carbon film in the cadmium negative electrode of the inner circumference section, when ** and discharge are performed at 
high rate (high rate), it is lost that a carbon film checks a reaction, and it does not happen that an overvoltage arises, either. In 
addition, even if it does not plaster the cadmium negative electrode of the inner circumference section with carbon, since this 
portion has countered with the positive electrode by both sides, sufficient metal cadmium required for gas absorption is 
generated, and it can secure a gas absorption function. 

[0012] And even if it is the case where only the portion arranged at the outermost periphery of a cadmium negative electrode 
is plastered with carbon Although it reacts with the oxygen generated at the time of charge, and it becomes a carbonic acid 
root, and this carbon may melt into the alkali electrolytic solution, may invite the fall of the concentration of the electrolytic 
solution and may cause the fall of cell capacity after all when there are too many amounts of application of carbon The fall of 
cell capacity can be prevented now by considering the amount of application of carbon as 0.005-0.6mg of unit area (cm2) hits. 
Thus, even if it is little carbon, by plastering only the portion arranged at the outermost periphery of the spiral electrode object 
wound spirally [ a cadmium negative electrode ], the fall of carbon concentration can be suppressed, conductivity can be 
maintained and an oxygen gas absorption reaction can be promoted. 

[0013] ^ 
[Embodiment of the Invention] Subsequently, the gestalt of operation of this invention is explained in following sequence. 
[0014] 1 . After forming a nickel sintering porous body (80% of porosity) in production **** of a cadmium negative electrode, 
and the surface of the plate axis which consists of a punching metal, it is filled up with the cadmium active material of the 
specified quantity in a nickel sintering porous body by the chemistry impregnation method. That is, after sinking a nickel 
sintering porous body into a cadmium nitrate, it is filled up with the cadmium active material (negative-electrode active 
material which makes cadmium hydroxide a subject) of the specified quantity in a nickel sintering porous body by performing 
alkali treatment and repeating the production process of making cadmium hydroxide generate several times. Subsequently, the 
electrode filled up with this active material is arranged in an alkali aqueous solution (for example, potassium-hydroxide 
aqueous solution (KOH)), after degassing by performing charge and discharge, it rinses and dries and the base negative 
electrode 10 is created. 

[0015] an example 1 -- when it winds spirally through the positive electrode and separator which do not have this base 
negative electrode 10 a drawing example, the carbon aqueous solution made to dissolve the polytetrafluoroethylene (PTFE) 
1 .00 weight section as a binder and the acetylene black (DENKI KAGAKU KOGYO make: DIN turnip rack) 3.00 weight 
section as carbon powder in the surface of the outermost periphery 1 1 used as the outermost periphery of a spiral electrode 
object to the water 100 weight section is applied. By application of this carbon aqueous solution, the carbon of 0.03 mg/cm2 
adheres to both sides of the outermost periphery 1 1 per unit area. Then, it dries and the negative electrode a of an example 1 
is produced. 

[0016] The aqueous solution which made all the surfaces 1 1 and 12 of the base negative electrode 10 mentioned above 
example of comparison 1 distribute the polytetrafluoroethylene (PTFE) 1 .00 weight section as a binder to the water 100 
weight section is applied. A negative electrode without this carbon is dried and the negative electrode b of the example 1 of a 
comparison is produced. 

[0017] The carbon aqueous solution made to dissolve the polytetrafluoroethylene (PTFE) 1.00 weight section as a binder and 
the acetylene black (DENKI KAGAKU KOGYO make: DIN turnip rack) 3.00 weight section as carbon powder in all the 
surfaces 1 1 and 12 of the base negative electrode 10 mentioned above example of comparison 2 to the water 100 weight 
section is applied. By application of this carbon aqueous solution, the carbon of 0.03 mg/cm2 adheres to the **** surface of 
the base negative electrode 10 per unit area. Then, it dries and the negative electrode c of the example 2 of a comparison is 
produced. 

[0018] the carbon aqueous solution made to dissolve the polytetrafluoroethylene (PTFE) 1.00 weight section as a binder and 
the acetylene black (DENKI KAGAKU KOGYO make: DIN turnip rack) 3.00 weight section as carbon powder in the inner 
circumference when winding spirally through the positive electrode and separator which do not have the base negative 
electrode 10 mentioned above example of comparison 3 a drawing example, and the becoming surface of the inner 
circumference section-12 to the water 1 00 weight section is applied. By application of this carbon-aqueous solution, _the_ 
carbon of 0.03 mg/cm2 adheres to both sides of the inner circumference section 12 per unit area. Then, it dries and the 
negative electrode d of the example 3 of a comparison is produced. 

[0019] 4. Perform Preliminary Charge (Precharge) of Specified Quantity to Four Kinds of Cadmium Negative Electrodes of a, 
B, C, and D Which were Produced as Mentioned above by Partial Charge. Production of Closed Mold Nickel Cadmium 
Battery -- In this way, **** the cadmium negative electrode and sintering type nickel positive-electrode board which 



precharged so that it may counter through the separator made of a nylon nonwoven fabric, and it considers as four kinds of 
spiral electrode objects. After inserting four kinds of these spiral electrode objects into a sheathing can, respectively, 30% of 
the weight of a potassium-hydroxide aqueous solution (KOH) is poured in and sealed. Four kinds of nickel cadmium batteries 
(nominal capacity is the thing of 1 700mAh(s)), Cell A (example 1), Cell B (example 1 of a comparison), Cell C (example 2 of 
a comparison), and Cell D (example 3 of a comparison), were produced. 

[0020] 5. an internal-pressure rise trial — after charging with the current of 9A with the room temperature (25 degrees C) and 
exceeding peak voltage using the occasion and four kinds of nickel cadmium batteries of A, B, C, and D which were produced 
as mentioned above, when voltage fell only by lOmV, voltage was cut (- delta V method) and the internal pressure of the cell 
in a peak voltage time was measured, a result as shown in the following table 1 was brought. 



[0021] 
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[0022] If it is in the cell using the cadmium negative electrode which has not applied carbon like Cell B (example 1 of a 
comparison) so that more clearly than the above-mentioned table 1, cell internal pressure is very high, but if it is in the cell 
using the cadmium negative electrode which applied carbon like Cell A (example 1), Cell C (example 2 of a comparison), and 
Cell D (example 3 of a comparison), cell internal pressure decreases. However, since Cell D (example 3 of a comparison) has 
plastered with carbon only the inner circumference section 12 which sufficient metal cadmium required for gas absorption 
generates, the reduction effect of an internal pressure rise is also known by that it is small. 

[0023] If it is in the cell using the cadmium negative electrode which plastered only the outermost periphery 1 1 used as the 
outermost periphery with carbon on the other hand when it considers as a spiral electrode object like Cell A (example 1) In 
order that the conductivity of the outermost periphery 1 1 which only a positive electrode and one side have countered may 
improve, it turns out that sufficient metal cadmium required for gas absorption is generated, and the reduction effect of an 
internal pressure rise of an EQC is mostly acquired with the cell C (example 2 of a comparison) which plastered the whole 
cadmium negative electrode with carbon. 

[0024] 6. a cycle trial ~ discharge after cutting voltage (- delta V method) and stopping charge for 1 hour until cell voltage is 
set to 0.8V with the current of 1 5A, when voltage falls only by lOmV, after charging with the current of 9A with the room 
temperature (25 degrees C) and exceeding peak voltage using the occasion and four kinds of nickel cadmium batteries of A, 
B, C, and D which were produced as mentioned above. Then, after stopping discharge for 1 hour, when the cycle trial of 
charging on the again same conditions as the above was performed, a result as shown in drawing 2 was brought. In addition, 
drawing 2 shows the cell capacity to the number of charge-and-discharge cycles. 

[0025] As for Cell B (example 1 of a comparison), Cell C (example 2 of a comparison), and Cell D (example 3 of a 
comparison), it turns out that cell capacity has deteriorated so that more clearly than drawing 2 . It originates in this having the 
bad gas absorption engine performance, when Cell B (example I of a comparison) used the cadmium negative electrode 
which has not applied carbon, a cell internal pressure rise arises, and the electrolytic solution inside a cell is considered that it 
was emitted out of the cell and the fall of cell capacity arose in connection with the relief valve having operated. 
[0026] Moreover, if it is in the cell D (example 3 of a comparison) which plastered with high-concentration carbon the inner 
circumference section 12 of the spiral electrode object of the cell C (example 2 of a comparison) which plastered the whole 
cadmium negative electrode with high-concentration carbon, and a cadmium negative electrode The oxygen gas which 
occurred at the time of charge reacts with carbon, and serves as a carbonic acid root, and this carbonic acid root is considered 
that it melted into the alkali electrolytic solution, the fall of electrolytic-solution concentration was invited, and cell capacity 
deteriorated. 

[0027] On the other hand, it turns out that Cell A (example 1) does not have deterioration of the cell capacity by the 
charge-and-discharge cycle. If the cadmium negative electrode which plastered with carbon the outermost periphery 1 1 which 
becomes the outermost periphery is used when it considers as a spiral electrode object like Cell A (example 1), in order that 
the amount of application of the carbon as the whole cadmium negative electrode may decrease, the reaction of this of the 
oxygen gas and carbon which were generated at the time of charge decreases, and it is considered that there are also few 
amounts of generation of a carbonic acid root, and capacity does not deteriorate. 

[0028] 7., when it winds spirally through the positive electrode and separator which do not have the base negative electrode 
10 which the^ amount of carbon application mentioned above examination example 2 a drawing example On the surface of the 
outermost periphery 1 1 used as the outermost periphery of a spiral electrode object The carbon aqueous solution in which the 
polytetrafluoroethylene (PTFE) 1:00 weight section as a binder and the acetylene black (DENKI KAGAKU KOGYO make: _. 
DIN turnip rack) 0.3 weight section as carbon powder were dissolved to the water 100 weight section is applied. By 
application of this carbon aqueous solution, the carbon of 0.003 mg/cm2 adheres to both sides of the outermost periphery 1 1 
per unit area. Then, it dries and the negative electrode e of an example 2 is produced. 

[0029] when it winds spirally through the positive electrode and separator which do not have the base negative electrode 10 
mentioned above example 3 a drawing example, the carbon aqueous solution made to dissolve the polytetrafluoroethylene 
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(PTFE) 1 .00 weight section as a binder and the acetylene black (DENKI KAGAKU KOGYO make: DIN turnip rack) 0.5 
weight section as carbon powder in both the surfaces of the outermost periphery 1 1 used as the outermost periphery of a spiral 
electrode object to the water 100 weight section is applied. By application of this carbon aqueous solution, the carbon of 
0.005 mg/cm2 adheres to both sides of the outermost periphery 1 1 per unit area. Then, it dries and the negative electrode f of 
an example 3 is produced. 

[0030] when it winds spirally through the positive electrode and separator which do not have the base negative electrode 10 
mentioned above example 4 a drawing example, the carbon aqueous solution made to dissolve the polytetrafluoroethylene 
(PTFE) 1 .00 weight section as a binder and the acetylene black (DENKI KAGAKU KOGYO make: DIN turnip rack) 60 
weight section as carbon powder in both the surfaces of the outermost periphery 1 1 used as the outermost periphery of a spiral 
electrode object to the water 100 weight section is applied. By application of this carbon aqueous solution, the carbon of 0.6 
mg/cm2 adheres to both sides of the outermost periphery 1 1 per unit area. Then, it dries and the negative electrode g of an 
example 4 is produced. 

[003 1] when it winds spirally through the positive electrode and separator which do not have the base negative electrode 10 
mentioned above example 5 a drawing example, the carbon aqueous solution made to dissolve the polytetrafluoroethylene 
(PTFE) 1 .00 weight section as a binder and the acetylene black (DENKI KAGAKU KOGYO make: DIN turnip rack) 100 
weight section as carbon powder in both the surfaces of the outermost periphery 1 1 used as the outermost periphery of a spiral 
electrode object to the water 100 weight section is applied. By application of this carbon aqueous solution, the carbon of 1" 
mg/cm2 adheres to both sides of the outermost periphery 1 1 per unit area. Then, it dries and the negative electrode h of an 
example 5 is produced. 

[0032] Subsequently, preliminary charge (precharge) of the specified quantity is performed to four kinds of cadmium negative 
electrodes of e, f, g, and h which were produced as mentioned above by partial charge. In this way, **** the cadmium 
negative electrode and sintering type nickel positive-electrode board which precharged so that it may counter through the 
separator made of a nylon nonwoven fabric, and it considers as four kinds of electrode objects. After inserting four kinds of 
these electrode objects into a sheathing can, respectively, 30% of the weight of a potassium-hydroxide aqueous solution 
(KOH) is poured in and sealed. Four kinds of nickel cadmium batteries (nominal capacity is the thing of 1 700mAh(s)), Cell E 
(example 2), Cell F (example 3), Cell G (example 4), and Cell H (example 5), were produced. 

[0033] Subsequently, after charging with the current of 9A with the room temperature (25 degrees C) and exceeding peak 
voltage using four kinds of nickel cadmium batteries of E, F, G, and H which were produced as mentioned above, when 
voltage fell only by lOmV, voltage was cut (- delta V method) and the internal pressure of the cell in a peak voltage time was 
measured, a result as shown in the following table 2 was brought. In addition, in a table 2, the cell A (example 1) mentioned 
above is shown collectively. 
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[0035] Although cell internal pressure is decreasing, as for Cell E (example 2), Cell A (example 1), Cell F (example 3), Cell 
G (example 4), and Cell H (example 5) are known by that cell internal pressure is increasing so that more clearly than the 
above-mentioned table 2. This Cell A (example 1: the coating weight of carbon 0.03mg/cm 2 things) Cell F (example 3: the 
coating weight of carbon thing of 0.005 mg/cm2) Like Cell G (example 4: the coating weight of carbon thing of 0.6 mg/cm2), 
and Cell H (example 5 : the coating weight of carbon thing of 1 mg/cm2) If there are many amounts of carbon with which the 
outermost periphery 1 1 was plastered when it considers as a spiral electrode object, since carbon concentration is also high, it 
will be thought that sufficient metal cadmium required for gas absorption generates. 

[0036] On the other hand, like Cell E (example 2: the coating weight of carbon thing of 0.003 mg/cm2), if there are few 
amounts of carbon with which the outermost periphery 1 1 was plastered when it considers as a spiral electrode object, since 
carbon concentration is also low, it will think for sufficient metal cadmium required for gas absorption not to generate. 
[0037] Subsequently, it discharges after cutting voltage (- delta V method) and stopping charge for 1 hour until cell voltage is 
set to 0.8V with the current of 1 5 A, when voltage falls only by 1 OmV, after charging with the current of 9A with the room 
temperature (25 degrees C) and exceeding peak voltage using four kinds of nickel cadmium batteries of E, F, G, and H which 
were produced as mentioned above. Then, after stopping discharge for 1 hour, when the cycle trial of charging on the again 
same conditions as the above was performed, a result as shown in drawing 3 was brought. In addition, in drawing 3 , the cell 
capacity to the number of charge-and-discharge cycles is shown, and the cell A (example 1) mentioned above is shown 
collectively. — ~ 

[0038] It turns out that deterioration of capacity [ in / in Cell A (example 1: the coating weight of carbon thing of 0.03 
mg/cm2), Cell F (example 3: the coating weight of carbon thing of 0.005 mg/cm2), and Cell G (example 4: the coating weight 
of carbon thing of 0.6 mg/cm2) / a charge-and-discharge cycle ] is not accepted so that more clearly than drawing 3 . This is 
considered that the accumulated capacity in which the amount of application of the carbon as the whole cadmium negative 
electrode decreases does not deteriorate. 
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[0039] On the other hand, deterioration of capacity [ in / in Cell E (example 2: the coating weight of carbon thing of 0.005 
mg/cm2) and Cell H (example 5: the coating weight of carbon thing of 1 mg/cm2) / a charge-and-discharge cycle ] is 
accepted. It is thought that originated in the gas absorption engine performance falling, the cell internal pressure rise arose, 
the electrolytic solution inside a cell was emitted out of the cell in connection with the relief valve having operated, and the 
fall of cell capacity produced it since there was little coating weight of carbon as 0.005 mg/cm2 if this was in Cell E. 
Moreover, if it is in Cell H, since there is much coating weight of carbon as 1 mg/cm2, the oxygen gas which occurred at the 
time of charge reacts with carbon, and serves as a carbonic acid root, and this carbonic acid root is considered that melted into 
the alkali electrolytic solution, invited the fall of electrolytic-solution concentration, and cell capacity fell. 
[0040] This shows that it becomes possible [ controlling the evil by application of carbon, if 0.005-0.6mg /of coating weight 
of carbon is made into the range of 2 cm ] to raise the oxygen gas absorptivity ability at the time of high current charge and 
discharge. 

[0041] If it is in the cadmium negative electrode for alkaline batteries of this invention as mentioned above, he is trying to 
plaster with carbon only the cadmium negative electrode arranged at the outermost periphery of a spiral electrode object. 
Thus, since he is trying to plaster with carbon only the portion arranged at the outermost periphery of a cadmium negative 
electrode, the conductivity of this portion improves, a charge reaction is promoted, and the amount of generation of metal 
cadmium increases. 

[0042] For this reason, contact to the metal cadmium of this portion and oxygen gas becomes easy, and the absorptivity ability 
of oxygen gas improves. That is, since the whole cadmium negative electrode was not plastered with carbon, but only the 
portion located in the outermost periphery at the time of being rolled round spirally is plastered and there is no carbon film in 
the cadmium negative electrode of the inner circumference section, when ** and discharge are performed at high rate (high 
rate), it is lost that a carbon film checks a reaction, and it does not happen that an overvoltage arises, either. Consequently, 
while oxygen gas absorptivity ability improves, deterioration of the capacity accompanying ** and a discharge cycle can also 
be prevented. 

[0043] In addition, in the operation gestalt mentioned above, although the example using acetylene black as carbon was 
explained, even if it uses the carbon of other classes, such as KETCHIEN black, it is checking that the same result is obtained. 



[Translation done.] 



